Cloning, expression, and refolding of a secretory protein ESAT-6 of Mycobacterium tuberculosis.
A DNA encoding the 6-kDa early secretory antigenic target (ESAT-6) of Mycobacterium tuberculosis was inserted into a bacterial expression vector of pQE30 resulting in a 6x His-esat-6 fusion gene construction. This plasmid was transformed into Escherichia coli strain M15 and effectively expressed. The expressed fusion protein was found almost entirely in the insoluble form (inclusion bodies) in cell lysate. The inclusion bodies were solubilized with 8M urea or 6M guanidine-hydrochloride at pH 7.4, and the recombinant protein was purified by Ni-NTA column. The purified fusion protein was refolded by dialysis with a gradient of decreasing concentration of urea or guanidine hydrochloride or by the size exclusion protein refolding system. The yield of refolded protein obtained from urea dialysis was 20 times higher than that from guanidine-hydrochloride. Sixty-six percent of recombinant ESAT-6 was successfully refolded as monomer protein by urea gradient dialysis, while 69% of recombinant ESAT-6 was successfully refolded as monomer protein by using Sephadex G-200 size exclusion column. These results indicate that urea is more suitable than guanidine-hydrochloride in extracting and refolding the protein. Between the urea gradient dialysis and the size exclusion protein refolding system, the yield of the monomer protein was almost the same, but the size exclusion protein refolding system needs less time and reagents.